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Abstract 
Background: To assess the cellular proliferation 
rate of major and minor salivary gland 
mucoepidermoid carcinoma (MECs) by quantitative 
analysis of AgNOR and to determine its relation to 
histopathologic grading. 
Methods: In this descriptive study 30 cases of MEC 
were included. Histological grading was done and 
slides were stained for AgNOR counts. Tumours 
were graded into low, intermediate and high grades. 
Sections were hydrated in decreasing concentration 
of alcohol, rinsed in distilled water, and incubated in 
freshly prepared working solution for 30 min at 
room temperature in the dark. Sections were then 
washed in distilled water for 1 min. Toning agent 
gold chloride was applied for 2 min. Sections were 
then dehydrated in increasing concentration of 
alcohol, cleared and mounted in Xylene (DPX) 
medium. NORs were counted in tumour cells, 
appearing as brownish black intra-nuclear dots on a 
pale yellow background. The NORs thus detected 
indicate the quantity of protein bound to 
juxtanucleolar ribosomal DNA. AgNOR counts were 
obtained using a semi-quantitative method; 100 
nuclei from each case were randomly examined, 
silver-stained dots were counted using a x1,000 oil-
immersion lens, and the mean number of AgNOR 
for each epidermoid cell type was determined. 
Results: Majority (43%) cases were graded as   low 
grade MEC. Most common site was parotid gland 
(73%) followed by hard palate(13%). Most common 
age was between 30 years to 60 years (53%) and 
males were affected most frequently with male to 
female ratio of 1:0.43.For AgNOR count high grade 
MEC showed mAgNOR 1.87 ±0.66,intermediate 
grade MEC 0.74 ±0.28 and low grade MEC as 0.22 
±0.13 respectively.A significant difference was 
observed in the mean AgNOR counts among the 
three grades (p< 0.001 ). 
Conclusion: Low grade MEC is the most common 
grade among the three grade of MEC and the mean 
count of AgNOR increases with the  worsening 
grade of MEC. Thus AgNOR is strong prognostic 
marker for patients with MEC 
 Key Words: Mucoepidermoid Carcinoma, 
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Introduction 
     Salivary gland tumours account for almost 5% of 
the head and neck malignancies.1 Mucoepidermoid 
carcinoma was first described by Stewart et al in 1945 
as a separate entity in salivary gland neoplasms. 2 
Prevalence of MEC among salivary gland tumors 
reported in Pakistan is around 9.5-25.6% and is 
considered to be the most common malignancy of 
major and minor salivary glands  with an overall 
prevalence of 12-40% worldwide . It is thought to arise 
from the reserve cells in the excretory ducts of the 
salivary glands and consists of mucous, epidermoid 
and intermediate cells. 3-6 
     MEC carries a slight female preponderance.7,8 It has 
the highest prevalence during fifth decade of life.3,5,8 
Most commonly affects the major salivary glands with 
parotid taking the lead.5,7 Next common site is the 
minor salivary glands, where palate is the most 
common site.6,9,10 Due to its simplicity and sensitivity, 
its rapid and convenient nature and its applicability to 
paraffin sections, argyrophilic nucleolar organizer 
region (AgNOR) analysis was used in the present 
study. The nucleolar organizer (NORs) are 
chromosomal loops of DNA involved in ribosomal 
synthesis. Associated with NORs there are some 
nucleolar proteins,which are stained with silver 
methods (AgNOR proteins or AgNORs).11,12 .AgNORs 
can be identified as black dots in the nuclei.Their size 
and number reflect nucleolar and cell proliferative 
activity of tumours.11 A simple silver staining 
technique(AgNOR method)  can easily detect AgNORs 
in formalin-fixed,paraffin embedded tissue and 
permits a rapid evaluation of morphology and tumour 
cell kinetics even on small biopsies.13,14 AgNOR 
number and distribution in the nucleus (configuration) 
are useful in the detection and prognosis of some 
neoplasias such as, renal, bladder and pharyngeal 
carcinoma,multiple myeloma and skin melanocytic 
lesions as well as in pleural and peritoneal effusion.15 
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     The grading system for MEC reported by Seifert et 
al., which is based on proportion of cells in a given 
section, is less reliable than AgNOR count in MEC in 
the context of MEC outcome.16  Auclair et al described 
a three-tiered grading system based on various 
histopathological features (Table 1 ). 17  This grading is 
based on specific parameters and is universally 
accepted when compared to Seifert’s grading system.  
 
Table 1: Histopathological features for grading 
of mucoepidermoid carcinoma.17 
 
 
 
                                  
 
 
 
 
 
 
 
 
 
Patients  and Methods 
    In this descriptive study, performed at  Armed 
Forces Institute of Pathology (AFIP) Rawalpindi, from 
January 2010 to December 2013,  30 cases of MEC were 
included. Histological grading was  done on the basis 
of system described by Auclair et al. Slides were 
stained for AgNOR counts. Tumours were graded 
using a three-tired system based on hematoxylin and 
eosin-stained sections into low, intermediate and high 
grades. The working solution  of AgNOR stain 
consisted of two parts of a 50% silver nitrate solution 
and one part of a mixture of 2% gelatin and  1% formic 
acid, prepared immediately before the staining 
procedure. Sections were hydrated in decreasing 
concentration of alcohol, rinsed in distilled water, and 
subsequently incubated in freshly prepared working 
solution for 30 min at room temperature in the dark. 
Sections were then washed in distilled water for 1 min. 
Toning agent gold chloride was applied for 2 min. 
Sections were then dehydrated in increasing 
concentration of alcohol, cleared and mounted in 
Disterine Plasticiser Xylene (DPX) medium. NORs 
were counted in tumor cells ,appearing as brownish 
black intranuclear dots on a pale yellow background. 
The NORs thus detected indicate the quantity of 
protein bound to juxtanucleolar ribosomal DNA.  For 
AgNOR count 100 nuclei from each case were 
randomly examined, silver-stained dots were counted 
using a x1,000 oil-immersion lens, and the mean 
number of AgNOR for each epidermoid cell type was 
determined. 
Results 
     Low grade MEC (43%)was commonest (Table 
2).Most common site was parotid(73%) (Table 3).Most 
common age was 30 to 60 years (53%) and males were 
affected more frequently with a male to female ratio of 
1:0.43.AgNOR are histologically characterized as 
granules easily distinguished from nucleoli because of 
their high levels of argyrophilic staining (Figure 1). 
 
Table 2: Mucoepidermoid carcinoma- Grading 
Grade No(%) 
Low 13(43%) 
Intermediate 7(23%) 
High 10(33%) 
 
Table 3: Mucoepidermoid Carcinoma- Site 
Site No(%) 
Parotid Gland 22(73.3%) 
Hard palate 4(13.3%) 
Submandibular Gland 3(10%) 
Tongue 1(3.3%) 
Table 4.: Relationship between different grades 
of MECs and m AgNOR count 
MEC-Grade mAgNOR 
Count+ SD 
Comparison p value 
Low Grade 0.2285 +0.136 
Low vs 
Intermediate P< 0.001 
Intermediate 
Grade 
0.7457+0.282 
Intermediate 
vs High 
P< 0.001 
High Grade 1.8720+0.667 High vs Low P< 0.001 
 
 
 
 
 
 
 
 
 
Figure 1: AgNOR Dots in the Nucleus of Tumor 
Cells 
Mean AgNOR counts were determined for all grades 
of tumors (Table 4).Significant differences were seen 
between AgNOR counts in different grades of MEC by 
Tukey-Kramer’s multiple comparison test. All three 
grades significantly differed in mean AgNOR count 
(p<0.001). High mean AgNOR counts were seen in 
high grade MECs and low counts were seen in low 
grade MECs.  
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Discussion 
    Higher the number of NORs, the lower is the 
duration of the cell cycle and higher the velocity of 
cells and it can predict the prognosis of tumors.11 
Amongst the cytological and morphological properties 
of MEC one of the most important criteria for 
measuring its biological behavior is cell proliferation.18 
Several studies have attempted to analyze the clinical 
and histopathological features of MEC and correlated 
them with its biological behavior and prognosis.9,16 
     In the present study mean AgNOR counts,based on 
the mean number of argyrophilic granules found in 
the nuclei of tumor cells,as a relative measure of 
proliferative activity of MEC is used.Lower counts 
(mean count 0.229 ±0.13 SD) were seen in low grade 
cases and higher counts (mean count 1.872 ±0.66 SD) 
were seen in high grade cases. In present study the 
mean AgNOR counts of the three grades of MEC were 
less than those obtained in other studies.Tekade et al 
showed mean counts of 1.35 ±0.20, 2.62 ±0.30 ,3.81 
±0.65 for low,intermediate and high grade cases of 
MECs respectively. 17Alaeddini et al  showed mean 
AgNOR count of 0.64 ±0.15 in low,1.04 ±0.21 in 
intermediate, and 1.42 ±0.23 in high grade MECs.The 
difference may be attributed to the variations in 
section thicknesses, tissue fixation times, and also to 
the judgement of investigator. 18 Despite the overlap 
observed in the mean AgNOR counts of the three 
groups, the difference between the mean AgNOR 
counts and MEC grading was significant in study. In 
previous studies of AgNOR in salivary gland tumors 
by Morgan et al(1988) and Van-Heerden et al(2001),the 
number of MEC cases they included was low, and 
comparisons according to grade were not 
performed.7,15 In a study by Adeyemi et al,(2006)) 
salivary gland tumors were studied, and there were no 
cases of intermediate grade (1 high-grade case,and 6 
low-grade cases),and thus, comparisons between 
grades was not possible.1 In a study by Chommette et 
al (1991) the cases were divided based on 
outcome(poor outcome and good outcome), rather 
than by MEC grade.13 In a study by Alaeddini et al 
(2008), AgNOR counts were found to be correlated 
with MEC grade, and the results were in agreement 
with those of present study. 18  
 
Conclusion 
1.AgNOR counts can be utilized to grade MEC into 
low, intermediate and high grade carcinoma. 
2. AgNOR counts are an  indirect predictor of MEC  
outcome   
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